Skin Wound Repair Is Not Altered in the Absence of Endogenous AnxA1 or AnxA5, but Pharmacological Concentrations of AnxA4 and AnxA5 Inhibit Wound Hemostasis.
Skin injury induces the cell surface exposure of phosphatidylserine (PS) on damaged and dying cells to activate coagulation and repair processes. Annexins can bind to PS and may modulate the healing response. Here, we determine the relevance of annexins for skin wound healing using AnxA1- and AnxA5-deficient mice and recombinant annexins with distinct PS binding properties. Wound inflammation, closure and the formation of granulation tissue were not altered in AnxA1- or AnxA5-deficient mice or after increasing AnxA5 serum concentrations (100 nM) in wild-type mice. Increased serum concentrations (1 µM) of AnxA5 induced massive bleeding, but wound hemostasis was not delayed by AnxA1. Both annexins interact with PS, but only AnxA5 can form 2-dimensional (2D) arrays on the cell surface. The injection of an AnxA5 mutant that binds to PS but lacks the ability of 2D array formation failed to induce bleeding. 2D lattice-forming AnxA4, with high affinity to PS also caused bleeding, while hemostasis was not affected by AnxA8 with low affinity or the AnxA8 mutant with medium affinity for PS and the lack of 2D formation. Increased concentrations of AnxA4 and AnxA5 also delayed coagulation pathway activation in vitro. This effect was attenuated for the AnxA5 mutant as well as for AnxA1 and AnxA8. In conclusion, endogenous AnxA1 and AnxA5 are dispensable for wound hemostasis and repair, but pharmacologically excessive concentrations of AnxA4 and AnxA5 inhibit hemostasis in skin wounds.